Cephaloridine-induced renal pathological and biochemical changes in female rabbits and isolated proximal tubules in suspension.
Cephaloridine (Cld) is a nephrotoxic cephalosporin antibiotic. The intracellular biochemical changes that occur leading to Cld-induced nephrotoxicity may involve lipid peroxidation and/or mitochondrial injury. The purpose of this report was to examine and correlate the biochemical changes induced by Cld in vivo and in vitro with the observed pathological changes in an attempt to understand better the mechanisms of beta-lactam-induced nephrotoxicity. Cld treatment (500 mg/kg sc) caused elevations in blood urea nitrogen and decreases in the accumulation of p-aminohippurate (PAH) and tetraethylammonium (TEA) by renal cortical slices. Histopathological alterations, characterized by individual cell necrosis of tubular epithelial cells, were first seen 6 hr after treatment in the pars recta of the outer stripe of the medulla. Ultrastructural alterations involved the straight (S2 and S3) segments of the proximal tubules. Mitochondrial morphology was, for the most part, unaffected by Cld exposure. Cld did not cause any significant changes in tissue malondialdehyde (MDA) content in vivo at any of the time points examined, but it did cause a depletion of GSH to approximately 40% of control by 1 hr after dosing that recovered toward control by 6 hr. Significant changes were observed in renal ATP content beginning at 6 hr after treatment; however, this change mirrored the onset of histological evidence of necrosis. In isolated tubules in vitro, the onset of glutathione (GSH) depletion and MDA formation clearly preceded lactate dehydrogenase (LDH) leakage, whereas ATP depletion was a mirror image of cell death. These data demonstrate that isolated proximal tubules in vitro are a reasonable model for Cld nephrotoxicity in vivo. Cld-induced mitochondrial alterations leading to ATP depletion and cell injury were not observed in this study.